Abstract. In the investigation of chemical pollutions, such as PAHs (Polycyclic Aromatic Hydrocarbons) at low concentration in aqueous medium, surface-enhanced Raman scattering (SERS) stands for an alternative to the inherent low cross-section of normal Raman scattering. Indeed, SERS is a very sensitive spectroscopic technique due to the excitation of the surface plasmon modes of the nanostructured metallic film.
The surface of quartz substrates is coated with a hydrophobic film obtained by silanization and subsequently reacted with colloidal suspension of gold metal nanoparticles. The hydrophobic surface of the SERS substrates pre-concentrates non polar molecules such as PAHs. Under laser excitation, the SERS substrates allow the detection and the identification of the target molecule localized close to gold nanoparticles. A limit of detection of 10 ppb has been obtained for naphthalene and pyrene solutions [1, 2] . Nonetheless, under excitation the organic part of the active substrate, i.e. the hydrophobic film, seems to keep evolving. Such a drawback can be overcome thanks to hydrophobic SERS substrates based on polystyrene beads surrounded by gold nanoparticles. Furthermore, the Raman fingerprint of the polystyrene stands for a spectral internal reference. To this extent, such SERS substrates could be used as quantitative SERS sensors for environmental analysis.
Within the scope of characterizing the morphology of the SERS substrates, scanning electron microscopy (SEM) measurements were done. Figure 1 (a) shows an overview of the SERS substrate surfaces. The PS beads, with a measured diameter around 800 nm, are deployed onto the substrate surface as a monolayer. The SEM images clearly show that the PS bead surfaces are partially coated; gold nanoparticles were locally grafted to the PS bead surface. Besides gold nanoparticles are also present onto the hydrophobic film. Gold nanoparticles have got an estimated diameter of ~ 50 nm ( Fig. 1 (b) ). Nevertheless, such a gold coating of PS beads is sufficient to generate SERS effect. In order to limit the contribution of the SERS effect due to the gold nanoparticles localized onto the hydrophobic film, all the SERS measurements were performed with the laser beam focused onto the PS beads ( Fig. 1 (c) ). In the range 1 to 20 ppm naphthalene concentration, a linear fit was plotted ( Fig. 1 (d) ). In such a range of naphthalene concentration, an attractive SERS sensor was obtained. Indeed considering the experimental error bar, the linear fit makes possible a determination of the concentration of a naphthalene solution. 
